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ABSTRACT
The Norphlet Formation is a Jurassic-aged siliciclastic unit located across the
southeastern United States and offshore Gulf of Mexico. The eolian dune sands present in the
Norphlet Formation serve as oil and gas reservoirs, making the formation of particular interest to
oil and gas companies. Stable Appalachian ridges are the source of the Norphlet Formation,
however deposition is related to complex faults and structures resulting from movement of the
Louann Salt. Erosion of the ancestral Appalachian Mountains resulted in the deposition of four
main lithofacies: basal shales, conglomerates and conglomeratic sandstones, the Denkman
Sandstone member, and a redbed succession. Additionally, the presence of playa lakes allowed
for deposition of evaporites associated with the Norphlet Formation. The Norphlet serves as a
potential exploration target, therefore understanding the depositional patterns will aid when
looking for drilling prospects. An analysis of each facies within the top 100 feet of the Norphlet
Formation in the Conecuh Embayment was performed for this study in order to understand
patterns within the lithofacies data, computed facies (electrofacies) data, and paleotopography.
This study includes mudlog, geophysical wireline log, and core data used to analyze the Norphlet
Formation and the structural features present in Little Cedar Creek and Brooklyn Fields and
surrounding area, located in Conecuh, Covington, and Escambia Counties. Electrofacies data
should not be relied on as the only way to identify facies within the Norphlet; mudlog data
provided the best interpretation as it tied in confidently with the core description. Based on
paleotopography and lithofacies of the Conecuh Embayment, an interpreted alluvial fan sequence
should be investigated further as a possible prospect for Norphlet production.
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INTRODUCTION
The Upper Jurassic Norphlet Formation is a siliciclastic unit located in the subsurface in
the states of Arkansas, Louisiana, Mississippi, Florida and Alabama (Mancini et al., 1985).
Although located across the southeastern United States, the Norphlet Formation has been studied
most extensively in southwest Alabama because of its oil and gas production, both onshore and
offshore (Tew et al., 1991). The Norphlet Formation is one of the largest offshore plays
currently in the United States with large volumes of recoverable oil and gas (Minerals
Management Service, 2001). Though some areas are more productive than others,
approximately 5000 TCF of gas has been found in the offshore Norphlet trend with a total of 503
reservoirs in the Outer Continental Shelf (Minerals Management Service, 2001). Onshore
production in the Norphlet was initiated by the discovery of Pelahatchie Creek Field in
Mississippi in 1967 (Marzano et al., 1988). Historically, this formation has been of interest to the
petroleum industry since the discovery of Mary Ann Field, Mobile Bay, Alabama in 1979 for its
major deep gas reservoirs in the eolian dune sands (Dixon et al., 1989; Ajdukiewicz et al., 2010).
The purpose of this study is to describe the lithology and paleotopography of the Norphlet
Formation and evaluate their effect on production in Little Cedar Creek and Brooklyn Fields,
located in Conecuh, Covington, and Escambia Counties, which are potential exploration targets.
I investigated the following variables in the Norphlet Formation across the Gulf of
Mexico: geologic setting, stratigraphy, interpreted depositional environments, diagenesis and
reservoir quality, and petroleum geology and hydrocarbon potential. Original work in
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southwestern Alabama includes facies analysis for 209 wells using ArcMap (Environmental
Research Systems Institute, 2013). Additionally, electrofacies for 105 wireline logs were
assessed. The wireline logs also allowed for structure maps to be created in addition to a
paleotopography map. From this paleotopography map, facies data of the Norphlet is also
evaluated. Paleotopography of the Norphlet Formation is evaluated, taking into account the
facies data.
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GEOLOGIC SETTING
Jurassic sedimentation in southwestern Alabama was controlled by structural events
related to rifted continental margin tectonics, basement subsidence related to continental
collision and extension, early movement of the Callovian aged Louann Salt, and the presence of
the Appalachian ridges among other Jurassic paleohighs (Mancini et al., 1985; Pepper, 1982).
The Mississippi Interior Salt Basin was a conspicuous depression on the basement
surface that was an actively subsiding depocenter through the Mesozoic and early Cenozoic
(Tew et al., 1991). Basement subsidence in the Mississippi Interior Salt Basin allowed for thick
deposits of Norphlet sediment to accumulate (Pepper, 1982). The early movement of the Louann
Salt introduced growth faults and dome uplifts, which affected the deposition of the Norphlet.
The negative basement features are associated with Mesozoic depocenters.
Movement of the Louann Salt has been related to a complicated system of structures in
the study area (Mancini et al., 1990). Halokinesis began by at least the Late Jurassic because
faults present in the region terminate upward in or above the Kimmeridgian-aged Haynesville
Formation and terminate downward in the Louann Salt (Tew et al., 1991). The Haynesville
Formation is situated stratigraphically above the Smackover, which in turn is situated
stratigraphically above the Norphlet Formation (Mancini et al., 1990) (Figure 1). This reveals
that faulting in the salt was terminated by the Early Cretaceous. Norphlet deposition occurred
over the preexisting salt and movement still may have been occurring during Norphlet deposition
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along the regional basement rift complex (Tew et al., 1991). These salt structures formed many
hydrocarbon traps present in the Norphlet Formation (Pepper, 1982).
Such stable ridges as the ancestral Appalachian Mountains, the Conecuh and Pensacola
Ridges, and the Wiggins Arch influenced the deposition of the Norphlet as well (Mancini et al.,
1985) (Figure 2). They are possibly related to the Appalachian fold and thrust trend that was
generated by collisional tectonics in the Late Paleozoic. These features could be elevated horst
blocks affiliated with the rifting and extension of the Gulf of Mexico (Tew et al., 1991). These
positive features, specifically the Conecuh Ridge and the Wiggins Arch, along with the
Appalachian Mountains, sourced Norphlet deposition. Norphlet sediment is not present on these
paleohighs (Mancini et al., 1985).
Erosion from the bordering ancestral Appalachian upland areas allowed for deposition of
the Norphlet Formation. The Norphlet is a predominantly regressive depositional unit that is
dominated by four main lithofacies: a discontinuous basal shale, a conglomeratic sandstone, red
beds, and an upper quartzose sandstone, constituting a stratigraphic sequence of continental
clastics (Mancini et al., 1990). Regionally, the Norphlet prograded southwestward over the Pine
Hill anhydrite member of the Louann salt. This indicates that during the Callovian, the Gulf of
Mexico was a restricted sea with a slight opening to the Pacific in the south (Ajdukiewicz et al.,
2010). However, in updip areas, the Norphlet overlies the Werner Anhydrite, Mesozoic
volcanics, and Paleozoic basement (Mancini et al., 1985) (Figure 1). The contact between the
Norphlet and underlying strata is sharp (McBride et al., 1987). The Norphlet is overlain by the
carbonate Smackover Formation; this contact can be gradational or abrupt, depending on
location. In Mobile, Baldwin, Choctaw, Clarke, Escambia, and Washington Counties (southwest
Alabama), the contact is conformable (Mancini et al., 1985). This gradational contact between
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the Smackover and Norphlet is evidence of marine reworking of Norphlet sediment during the
transgression of the Smackover sea (McBride et al., 1987). At the boundary between the
Oxfordian and Kimmeridgian, the Gulf of Mexico opened to the Atlantic and flooded the
Norphlet sediment with marine water and deposition of overlying units (Ajdukiewicz et al.,
2010).
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STRATIGRAPHY
Four main lithofacies are present in the Norphlet Formation: basal shales, conglomerates
and conglomeratic sandstones, red beds, and the Denkman Sandstone Member. Oxfordian aged
evaporites are also associated with the Norphlet Formation.
Conglomerates and Conglomeratic sands
In the extreme updip areas of the Norphlet Formation, conglomerate and conglomeratic
sands are present. This unit is gray, red or green, poorly sorted, very fine to coarse grained, and
contains angular to subangular quartz grains. There are granule to cobble size clasts of igneous
and metamorphic rock fragments including chert, shale, quartzite, granite, and rhyolite (Mancini
et al., 1985; Pepper, 1982). The conglomerate and conglomeratic sandstone reaches thicknesses
of 400 feet in some locations. Interbedded with this unit is a red, fine to medium grained, wellsorted sand that is two to three feet thick (Pepper, 1982).
Red Beds
The conglomerates and conglomeratic sands grade into the red beds of the Norphlet. The
red coloration found in the red beds is a result of the iron oxide grain coatings and a red clay
matrix comprising 1 to 2 % of the rock (Pepper, 1982). These red beds consist of sandstones,
siltstones, and shales, all of which are predominantly located in the updip locations of the study
area (Mancini et al., 1985). The sandstones of the red beds are comprised of primarily gray to
red, poorly to moderately sorted, coarse- to very coarse-grained subarkoses, containing angular
to subangular quartz grains (Mancini et al., 1985). Wilkerson (1981) found the red beds to be
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composed of 59.7% quartz, 11.8% feldspar (plagioclase, microcline, and orthoclase), 9.2% rock
fragments (chert, phyllite, quartzite, schist, and gneiss), 10.7% matrix (clay), 6% cement
(anhydrite, quartz, and carbonate), 2.2% accessory minerals, and 0.4% mica. The red beds
contain horizontal to inclined, discontinuous and massive laminae and cross-stratified sand,
comparable to the cross- stratified sand of the lower unit of the Denkman (Pepper, 1982).
Denkman Sandstone
Denkman Sandstone
The Denkman Sandstone Member is a predominantly quartz-rich sandstone that is greater
than 600 feet in some locations (Mancini et al., 1985). In general, this sandstone is comprised of
gray to brown, moderately sorted to well-sorted, very fine to medium grained, subrounded to
rounded quartz grains (Mancini et al., 1985). The composition of the Denkman Sandstone has
been studied extensively by Wilkerson (1981) who indicated a mineralogic composition of
72.5% quartz, 15% feldspar (plagioclase, microcline, and orthoclase), 4.4% rock fragments
(chert, shale, phyllite, schist, and quartzite), 3.8% cement (carbonate, quartz, and anhydrite),
3.2% authigenic clay (illite) and 1.1% accessory minerals, classifying the Denkman Sandstone a
subarkosic arenite. The Denkman Sandstone can be divided into two units: an upper more
massive unit and a lower, cross-stratified unit (Pepper, 1982).
The massive sand unit in the Denkman is up to 73 feet thick in certain locations (Pepper,
1982). This unit is composed of discontinuous wavy and horizontal laminations. The lower
sand unit within the Denkman is characterized by high to low angle, planar, bimodal, crosslaminations that are 0.5 to 5 mm thick. These cross laminations alternate between 1) subangular
to subrounded, very fine- to fine-grained and 2) sub-rounded to well rounded, medium- to
coarse-grained sands (Pepper, 1982). Sedimentary structures present in the lower unit include
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horizontal to low-angle laminae and ripple laminae that are one to ten feet thick, contorted
bedding, faults, and small folds (Mancini et al., 1985; Pepper, 1982). Cosets in the crosslaminations generally range from 0.5 to 3.0 feet thick, but can be as thick as 20 feet (Pepper,
1982).
Basal Shales
Basal shales are present in the Norphlet, although they tend to be discontinuous in
southwestern Alabama (Mancini et al., 1987). The shale found in the Norphlet is generally black,
lacks structure (although it can contain wavy laminations), and it is illitic in composition. This
basal shale does not contain any organic material (Mancini et al., 1985).
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INTERPRETED DEPOSITIONAL ENVIRONMENTS
Depositional facies present in the Norphlet are predominantly controlled by location in
relation to local fault systems, subbasins, structural highs, and halokinesis (Kugler and Mink,
1999). The Norphlet was deposited in several related environments that all suggest an arid
climate at the time of deposition (Vaughan and Benson, 1988). Typically, an association of salt,
anhydrite, and red beds indicate arid climatic conditions (Mancini et al., 1985).
The Louann Salt was first deposited followed by deposition of Norphlet dunes during the
Oxfordian (Ajdukiewicz et al., 2010). The Norphlet Formation was deposited on a broad desert
plain, bounded on the north and east by the ancestral Appalachian Mountains and Wiggins arch,
and on the south by the evolving Gulf of Mexico basin (Kugler and Mink, 1999). Sand and
gravel sourced from these Proterozoic and Paleozoic highlands were deposited in the proximal
and distal margins of alluvial fan, alluvial plain, and wadi environments (Kugler and Mink,
1999). This sediment was then reworked and transported by eolian processes and deposited in
the interdune and dune environments of the region (Kugler and Mink, 1999) (Figure 3).
According to seismic data, these thick dunes consist of northwest-southeast oriented, subparallel,
elongate sand bodies that are up to 800 feet thick and 5000 feet across, with interdune sand
bodies 300 feet thick (Ajdukiewicz et al., 2010). These dunes are interpreted to be longitudinal
complex dunes consisting of seif and star dunes (Ajdukiewicz et al., 2010). As dune deposition
occurred, a marine transgression (Smackover deposition) followed and reworked the eolian
deposits (Kugler and Mink, 1999).
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The beginning of Norphlet sedimentation was the result of basin subsidence and erosion
of the southern Appalachian Mountains; conglomerates and conglomeratic sandstones were
deposited in proximity to their Appalachian source. Therefore, this lithofacies is most
widespread in the updip areas of the region (Mancini et al., 1985). The paleogeographic setting,
arid climate, and the presence of conglomerates and conglomeratic sandstones suggest that this
lithofacies was deposited as a bajada sequence (coalescing alluvial fans) (Mancini et al., 1985).
The primary transporting mechanism of this sediment is thought to be debris flow; this is
suggested by the restricted updip location of these deposits, the presence of granule- to cobblesized clasts of chert, shale, quartzite, granite, and rhyolite, the immature texture of the sandstone,
absence of stratification, and the deposits being predominantly matrix supported (Mancini et al.,
1985).
Continuing downdip in the study area, the conglomerates and conglomeratic sandstones
grade into red beds; this is representative of the distal margins of the alluvial fans and wadi
complexes (Mancini et al., 1985). Ephemeral flooding and braided streams allowed for wadi
gravels and red bed sands to be deposited; this is characteristic of arid, alluvial fan environments
(Pepper, 1982). Immature to submature texture, a composition rich in feldspar, grain supported
sandstones, a fining upward sequence present in the sandstones, and fluvial sedimentary
structures all suggest that the main transport mechanism of these wadi complexes was stream
flows dominated by sporadic high flow volumes (Mancini et al., 1985). The red siltstones and
shales related to these sandstones are evidence of alluvial plain sediments; modern distal alluvial
fan sediments contain these oxidized streamflow-dominated deposits (Mancini et al., 1985).
The Denkman sandstone was deposited as desert plain sediments in dune, interdune,
wadi, and playa lake deposits (Mancini et al., 1985). There are two different depositional
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environments present within the Denkman: the high angle, cross-laminations seen in the lower
unit are eolian in origin while the more massive, upper Denkman sandstone is marine (Pepper,
1982). The main source of the sandstone was the updip alluvial fan, alluvial plain, and wadi
deposits; the sand was transported by wind into the desert plain area allowing for dune
development (Mancini et al., 1985). In desert systems with a limited sand supply, interdunes
contain lag deposits, coarse sand sheets and small remote dunes, and intermittently flooded
sabkhas (Brookfield and Silvestro, 2010). At the location of these sabkhas the water table could
reach the surface and control the amount and type of sediment deposition (Brookfield and
Silvestro, 2010).
The dune and interdune environments of the Denkman are characterized by quartz-rich
sandstone that is texturally mature, is well sorted, and has rounded quartz grains (Mancini et al.,
1985). These dune deposits (high angle cross-stratification) likely accumulated as a result of
oversteepening of a dune lee slope and avalanching. Furthermore, the horizontally to low angle
laminated sandstones were deposited as a result of flow separation on the lee side of the dune
(Mancini et al., 1985). Modern sand dunes tend to have horizontal or gently dipping laminae
found on windward slopes of dunes; avalanche deposits with high angle foreset laminae are
located on the leeward slipface of a dune in the general direction of dune migration (Mancini et
al., 1985).
The upper part of the Denkman is finer grained and typically contains more carbonate
and quartz cement; this unit has been interpreted as shallow marine (Mancini et al., 1985). This
unit is shoreface in origin and most likely reflects a reworking of the underlying sandstone
because of a transgression due to rising sea level (Mancini et al., 1985). Up to 60 to 70 feet of
massive to wavy laminated intertidal sand exists at the top of the Norphlet (Pepper, 1982). As
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evidenced by the lack of fossils and bioturbation, this transgression occurred rapidly (Mancini et
al., 1985). Associated with this marine depositional environment is the presence of intertidal
shale; this shale accumulated in isolated lagoons or bays along the emerging Smackover
shoreline (Mancini et al., 1985).
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DIAGENESIS AND RESERVOIR QUALITY
In onshore Alabama, much of the Norphlet contains thick intervals of eolian crossbedded facies that contain good porosity but poor permeability, therefore affecting reservoir
quality (Ajdukiewicz et al., 2010). For this project, diagenesis is not studied in detail; however it
is important to recognize different reservoir quality zones because reservoir quality of eolian
sandstones is related to dune-field development. There are three different phases of erg
development recognized in the Norphlet (Dixon et al., 1989). 1. The beginning of erg
development is visible as a basal zone with deposits of small dunes interbedded with interdune
deposits (Dixon et al., 1989). Maximum erg development is found in deposits of large
compound dunes with thin to lacking interdune deposits. Sandstones deposited during maximum
erg development have superior reservoir quality because they contain a higher proportion of
grain-flow to grain-fall deposits and more abundant distinct grain flows (Dixon et al., 1989).
2. The most frequent Norphlet eolian facies include avalanche and wind ripple deposits
(Ajdukiewicz et al., 2010). 3. Grainfall deposits were not recognized as a prominent facies
because in considerably sized dunes, grainfall sediment does not reach the toe of the dune and is
typically reworked into avalanche and wind-ripple deposits and it is not well preserved
(Ajdukiewicz et al., 2010). In Little Cedar Creek and Brooklyn Fields and the surrounding area,
the Norphlet is proximal to its source. Because of this, only the beginning of erg development is
recognized in the study area. Reservoir quality in the Norphlet is also controlled by depositional
sorting, which influenced calcite, anhydrite, and halite cement distribution in different strata
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(Marzano et al., 1988). The presence of these early cements makes for a better reservoir. The
early cements are typically found in dune deposits, whereas the poorly cemented sediments are
present in the interdune deposits (Marzano et al., 1988).
Sandstones in the Norphlet Formation have undergone a complex series of physical and
chemical changes during burial (Dixon et al., 1989). Some of the core samples studied contain
stylolites along with quartz cement, indicating that significant pressure solution and compaction
have taken place (Dixon et al., 1989). A significant decrease in porosity is observed in Norphlet
sandstones with depth; this decrease is controlled by compaction, pressure solution, dissolution,
and cementation by quartz, feldspar, anhydrite, calcite, dolomite, chlorite, illite, and other
minerals (Dixon et al., 1989).
Three reservoir quality zones are found in the offshore Norphlet in Mobile Bay based on
log porosity cutoffs: an upper tight zone, a transitional interval called the upper porous zone, and
the main reservoir or lower porous zone (Ajdukiewicz et al., 2010). The upper tight zone is
typically marked by a slower drilling rate and a porosity of less than 8% (Dixon et al., 1989).
Such a low porosity is a result of cementation by quartz (8% average quartz cement abundance),
potassium feldspar, calcite, dolomite, or anhydrite; the quartz cement could be a replacement of
carbonate or anhydrite, based on petrographic studies (Ajdukiewicz et al., 2010; Dixon et al.,
1989). The tight zone is absent in updip wells and is more continuous in downdip wells, ranging
in thickness from 0 to 167 feet (Dixon et al., 1989). The upper porous zone is defined by a
transitional interval of 8-10% porosity that is only partially quartz cemented (3% average) and
can range in thickness from zero to 100 feet (Ajdukiewicz et al., 2010). Locally, these two zones
can be referred to as the altered zone (Ajdukiewicz et al., 2010). The main reservoir, the lower
porous zone, is characterized by porosities from 10 to 20% and less than 1% quartz cement
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abundance (Ajdukiewicz et al., 2010). In the upper and lower porous reservoir, avalanche facies
have higher average porosity and permeability than wind ripple facies (Ajdukiewicz et al., 2010).
In the upper tight zone, where diagenetic cement is abundant, differences in reservoir quality
between avalanche and wind-ripple facies are nearly eliminated and reservoir quality is
consistently low (Ajdukiewicz et al., 2010).
The illite and chlorite present in the Norphlet have a significant influence on the quality
of Norphlet reservoirs (Kugler and Mink, 1999). Chlorite is abundant in offshore sandstone,
whereas illite is found in onshore sandstone (Kugler and Mink, 1999). Chlorite in the Norphlet
sandstone is authigenic; it occurs as randomly oriented platelets perpendicular to detrital grains
and is associated with higher porosity and permeability than sandstone containing authigenic
illite (Kugler and Mink, 1999; Dixon et al., 1989). However, this illite is associated with porelining and pore-bridging in the thick eolian facies present in onshore deposits. Illite in the
Norphlet Formation has many different forms without distinct diffraction characteristics; it
occurs as a pseudomorph after pore-lining chlorite and as a modification product of plagioclase
(Dixon et al., 1989). Quartz precipitated at least twice during diagenetic evolution of the
Norphlet sandstone; early quartz cement is volumetrically minor, but late quartz is significant.
This late quartz cementation is the dominant pore obstructing cement in the tight zone at the top
of the Norphlet (Kugler and Mink, 1999).
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PETROLEUM GEOLOGY
By the end of 1988, 43 Norphlet fields had been discovered in Mississippi, Alabama, and
Florida with production from eolian dune, interdune, wadi, and marine reservoir facies (Tew et
al., 1991). In the onshore area, 64 MMBO of oil and condensate and 387 BCF of gas have been
produced from these 43 fields; recoverable estimates for the offshore fields range from 4.93 to
8.12 CF of gas (Tew et al., 1991). In offshore Alabama, the natural gas reserves are trapped in a
series of east-west trending salt anticlines (Mancini et al., 1987). The Denkman sandstone
member is the primary reservoir in the Norphlet Formation; porosity is intergranular and
averages approximately 10 percent and permeability ranges from 0.5 to 100 millidarcies (Tew et
al., 1991).
The primary sources for Norphlet hydrocarbons are Smackover algal carbonate
mudstones; these mudstones are rich in algal and amorphous kerogen (Mancini et al., 1985).
Hydrocarbon generation and migration probably occurred in the Early Cretaceous at a depth of
approximately 8,200 feet and the time of peak oil generation was near the end of the Cretaceous
at a burial depth of 13,800 feet (McBride et al., 1987). However, thermal history of the region
along with structural movements controlled certain diagenetic events, influencing variations in
the oil water contact (McBride et al., 1987).
Petroleum traps in southwestern Alabama are primarily structural traps involving salt
anticlines, faulted salt anticlines, and extensional fault traps that are related to halokinesis of the
underlying Louann Salt (Mancini et al., 1985). There are some stratigraphic traps found in the
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Norphlet, though they are very limited. These stratigraphic traps occur where the Norphlet
pinches out onto structural features (L. R. Baria, personal communication, 2016)
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METHODOLOGY
Data
To complete this analysis I used 209 mudlogs, 105 wireline logs and corresponding LAS
files, and core descriptions from two wells: Sklar Cedar Creek Land and Timber 33-10 #1 (API
01-035-20265-0000) and Sklar Cedar Creek Land and Timber 10-5 #1 (API 01-053-206650000). API county codes for Conecuh and Escambia Counties are 035 and 053, respectively.
Methods
I quantified 4 different facies from the uppermost 100 feet of the Norphlet Formation on
a scale from 0 to 100% using 208 mudlogs. The scale represents the amount of each lithology
present within the top 100 feet of the Norphlet. These facies are gravel, sand, shale, and
evaporite. After all of the facies data were collected, this information was entered into ArcMap
for each well (Environmental Research Systems Institute, 2013). Using ArcMap, I created a
base map of 209 wells (Figure 4). I also created a pie chart facies map by symbolizing each well
as a pie chart with the four facies as database field inputs (Figure 5).
In addition to a pie chart facies map, I generated a lithofacies map representing the four
facies from mudlogs. In order to quantify each facies on a continuous scale, I plotted the mudlog
data on a ternary diagram (Figure 6). The facies data that were reclassified using the ternary
diagram will be referred to as lithofacies. To do this I temporarily omitted the evaporite facies
data and normalized the remaining facies. The criteria used to characterize lithofacies were
classified based on the following criteria: gravel lithofacies means any well with greater than
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50% gravel, sand lithofacies means any well with greater than 50% sand, and shale lithofacies
means any well with greater than 50% shale. Any well with less than 50% shale, sand, or gravel
was labeled as mixed: this represents a combination of sand, shale, and gravel, with no
predominant component. The evaporite lithofacies was defined as any well with greater than
20% evaporite as described in mudlogs. A statistical natural break in the dataset was observed at
5% evaporite, as plotted on a histogram; however to be considered significant, 20% was used as
the cutoff. Using these data, I constructed a lithofacies map of the top 100 feet of the Norphlet
for Little Cedar Creek and Brooklyn Fields and surrounding area (Figure 7).
The stratigraphic tops of the Norphlet Formation and the Smackover Formation were
selected from wireline logs in order to create structure maps (Figure 8). Using the natural
neighbor method of interpolation, I constructed two structure maps for the top of the Norphlet
and the top of the Smackover Formation (Figures 9 – 10). Using the stratigraphic tops from both
of the formations, I generated a paleotopography map of the Norphlet Formation datumed on the
Smackover Formation (Figure 11). To do this, I subtracted the Norphlet top from the Smackover
top, resulting in a positive value. Of these values, the maximum was made base level. I then
subtracted all the values from the maximum value. The values from this operation are the
paleotopography of the Norphlet Formation. Again, the natural neighbor method of interpolation
was used to contour the data.
In addition to mudlog data, geophysical wireline log data were utilized to evaluate facies
within the Norphlet. Using NeuraLog, I digitized the gamma ray curve, the neutron porosity
curve, and the density porosity curve from 105 wireline logs (NeuraLog LP, 2014) (Figure 12). I
ran each LAS file through Kansas Geological Survey’s Gemini (Geo-Engineering Modeling
through INternet Informatics) LAS Viewer (Kansas Geological Survey, 2009). The LAS viewer
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read the gamma curve, neutron porosity curve, and the density porosity curve and computed its
own interpretation of the lithology from the log. This interpretation will be referred to as
electrofacies (Figure 13). The electrofacies data were plotted with the lithofacies data to compare
both datasets.
Lastly, two conventional cores provided by the Alabama Oil and Gas Board from the
Sklar Cedar Creek Land and Timber 33-10 #1 (API 01-035-20265-0000) and Sklar Cedar Creek
and Timber 10-5 #1 (API 01-053-20665-0000) wells were described at the Geological Survey of
Alabama in Tuscaloosa. The core was described based on texture, composition, sedimentary
structures, and grain fabric using a 10x BelOMO hand lens and a binocular reflective light scope.
Additionally, dilute hydrochloric acid was used to estimate mineral content. The core was depth
corrected by correlating the formation tops based on the gamma ray, neutron porosity, and
density porosity curves from the corresponding wireline log.
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DISCUSSION
Lithofacies Data
Based on the results of the ternary diagram, eight wells plotted as shale, 60 wells plotted
as sand, 69 wells plotted as gravel, and 71 wells plotted as mixed lithofacies (Figure 6). The
majority of the gravel-dominated wells plotted along the updip margins of the Norphlet
Formation, along the western flank of the study area. The gravel-dominated wells graded into
mixed lithofacies, which then graded into the sand lithofacies. These data supports Norphlet
sedimentation as a result of basin subsidence and erosion of the ancestral Appalachians (Mancini
et al, 1985). These gravels were deposited in proximity to their source. Gravel is also present
along the eastern flank of the study area. This could be attributed to the presence of the ancestral
Appalachians on the opposite side of the embayment. Much like the gravels on the western side
of the embayment, the gravels present on the eastern side were also deposited in proximity to
their source.
Still along the updip margins of deposition, the gravel lithofacies grades to the mixed
lithofacies. This mixed facies represents alluvial deposits as it is present along the updip limit of
Norphlet deposition. Further downdip, mixed lithofacies grades to sand lithofacies. This
supports Mancini’s model of Norphlet deposition: the main source of the sand was the updip
gravel lithofacies (Mancini et al., 1985) (Figure 3). The sand lithofacies is likely comprised of
both alluvial fan and plain deposits and possibly the beginning of dune development further
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down dip. Shales are present in the study area with no distinct configuration, attributed to the fact
that they are alluvial plain sediments (Mancini et al., 1985).
The paleotopography of the top of the Norphlet Formation proves to be the most
interesting, especially when compared to lithofacies (Figures 14–15). The highest paleoelevation
is located at the updip limit of the Norphlet Formation, as expected. The majority of gravel
deposits are present at the highest paleoelevation. Sand is also found at these paleohighs,
suggesting the presence of proximal alluvial fan lobes. Though dunes are common in the
Norphlet Formation, the study area is too close to the updip limit for significant dune
development. Dunes of smaller scale, six inches to three feet, would be more prevalent in Little
Cedar Creek and Brooklyn Fields, as a result of the wind action off of alluvial fans (L.R. Baria,
personal communication, 2016). Shale lithofacies, mixed lithofacies, and evaporite lithofacies
are found in lower paleoelevations. The shale is related to ephemeral flooding and braided
streams of wadi complexes within distal alluvial fan environments. The mixed lithofacies are
attributed to proximal and distal margins of the alluvial fan deposits. Both the shale and mixed
lithofacies are more than likely synonymous of the red beds described by Pepper (1982) and
Mancini et al. (1985), evidence of alluvial plain sediments.
Evaporites developed from playa lakes, which are typically found in low elevation areas.
These nonmarine evaporites accumulate in closed depressions with no external exit (Prothero
and Schwab, 2004). Playa lakes are influenced by ephemeral flooding; when rainfall is high,
there is an influx of dissolved matter entering the lake (Prothero and Schwab, 2004). Because
there is no outlet, with an arid, dry environment, evaporation removes the water and increases the
salinity. This increase in salinity allows for evaporite minerals to precipitate and crystallize
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(Prothero and Schwab, 2004). This evaporation continues over time, decreasing the size of the
lakes and leaving behind nonmarine evaporite deposits (Prothero and Schwab, 2004).
Electrofacies Data
Three distinct patterns were recognized in the computed facies (electrofacies) data:
electrofacies 1, which is characterized by the interfingering of dolomite, sand, and shale;
electrofacies 2, which is defined by dolomite and sand; and electrofacies 3, which is defined by
shale and shaly carbonate (Figure 13). Dolomite is characteristically not found with Norphlet
deposition; however the LAS viewer demonstrates dolomite in their computed lithofacies. This
discrepancy with the electrofacies data and knowledge of the Norphlet Formation is attributed to
the high density of the gravel lithofacies. The cobbles and pebbles present in the Norphlet are
comprised of igneous and metamorphic rock fragments, with greater bulk density than limestone
or quartz sand. The modified electrofacies are now: electrofacies 1, interfingering of gravel,
sand, and shale; electrofacies 2, gravel and sand; and electrofacies 3, shale and shaly carbonate.
The electrofacies can be compared to the lithofacies data. Electrofacies 1 is comparable
to the mixed lithofacies, electrofacies 2 is comparable to both the sand and gravel lithofacies, and
lastly electrofacies 3 is comparable to shale lithofacies (Table 1). Looking at the data spatially,
the majority of the electrofacies data do not fall into their respective lithofacies (Figures 16–18).
In fact, of the 44 data points for electrofacies 1, only six were found in the mixed lithofacies
polygon and of the 16 data points for electrofacies 3, only one was found in the shale lithofacies
polygon. However, of the 22 data points for electrofacies 2, 19 were located in the gravel or
sand lithofacies polygon (Figure 19). This is the result of both sand and gravel in the computed
electrofacies. Though the electrofacies could not be mapped out continuously, their location is
spatially correlated with paleoelevation (Figure 20). The majority of electrofacies 1 is present in
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the highest paleoelevations with some distribution in lower paleoelevations. Electrofacies 2 is
found in higher paleoelevations. Electrofacies 3 is distributed amongst all paleoelevations.
Core Description
Two cores were described from the study area: Sklar CCL&T 33-10 #1 and Sklar
CCL&T 10-5 #1 (Figure 21). Sklar CCL&T 33-10 #1 is located within Brooklyn Field and Sklar
CCL&T 10-5 #1 is located just south of Brooklyn Field. For each description, the electrofacies
data were compared to core data (Figures 22–23). Eight distinct sedimentary fabrics were
observed within both cores, including: massive limestone (Smackover), poorly sorted gravel,
matrix supported gravel, well cemented gravel, ripple cross laminae, ripple bedded sand, parallel
laminae, and shale bedding (Figure 24).
Sklar Cedar Creek Land & Timber 33-10 #1.—Six prominent sedimentary fabrics were
observed within the 36’ Norphlet section of the Sklar CCL&T 33-10 well (Figures 25 – 29).
Fabrics include poorly sorted gravel, matrix supported gravel, well cemented gravel, shale, low
angle ripple bedded sand, and parallel bedding, which occasionally displayed graded bedding as
well. The majority of the core described consisted of poorly sorted, grain supported gravel with
granule or larger sized clasts, however, the deeper section in the core the lithology did have
variation. The matrix of the core was fine- to medium-sized sand and red in color, attributed to
hematite/iron oxide grain coating and red clay matrix (McBride et al., 1987; Pepper, 1982).
The top five feet of the Norphlet consisted of friable, poorly cemented metamorphic
gravel, with large gravel clasts and a fine- to medium-sized sand matrix. The clasts were red and
green in color and often fragmented. These observations support alluvial fan deposition. Deeper
in the core, the matrix material remains the same but the gravel becomes well cemented and is
interbedded with low angle ripple bedded sand. From this well cemented gravel, the core
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progresses to matrix supported gravel with some imbrication. Low angle ripple bedded sand is
again found at ~12179 feet. This is followed by the poorly cemented, poorly sorted gravel, in
which the grains are not intact and clasts are approximately 5 cm large. Within these nine feet of
poorly cemented gravel there is some graded bedding with the gravel clasts. This section is
followed by a zone of well cemented gravel and then a change back to poorly cemented gravel.
The section of poorly cemented gravel is followed by the matrix supported gravel and a then a
thin shaly zone. Following the thin shaly zone is a section of poorly cemented gravel.
An abrupt change exists from poorly cemented gravel to sand in the last two and half feet
of the core. This section consists of red-stained, friable sand alternating between low angle
ripple laminated sand interbedded with parallel, well-graded sand. Burrows are present in the
parallel, well-graded sandstone. Additionally, the parallel, well-graded sandstone is interbedded
with detrital micas, deposited parallel to the bedding. Detrital micas are indicative the fluvial
environment in which the Norphlet was deposited.
Sklar Cedar Creek Land & Timber 10-5 #1. — Four prominent sedimentary fabrics are
present in the 56 foot Norphlet section of this core. Fabrics include well cemented gravel,
parallel laminae, ripple cross laminae, and shale bedding (Figures 30 – 36). The majority of the
core described consisted of low angle, parallel bedding or wispy cross laminae; however there
was some variation with the presence of shale bedding. Most interesting features of the core
include soft sediment deformation and the presence of small scale dunes.
The top 15 inches of the Norphlet section in the core consisted of well cemented gravel
interbedded with small clasts and a thin zone of cross rippled wispy laminae with fractures. The
well cemented gravel is stratified at a low angle with very coarse sand and granule sized clasts
and a matrix of fine sand. Following the well cemented gravel is an approximate 5 foot section of
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low angle, wispy cross laminae with fractures. These laminae consisted of fine to medium sized
sand grains and demonstrated an onlapping pattern. Following the wispy laminae is a section of
low angle, parallel laminae with normal grading deposited with thin zones of the wispy laminae.
The parallel laminae are fine- to medium-sized sand grains and contained fractures. Following
the section of graded, parallel bedding is another section of fine- to medium-grained wispy
laminae interbedded with silt sized sediment. This section exhibits soft sediment deformation
with the presence of a possible small scale fluid escape structure at a depth of ~12,318 feet.
Ripple cross laminae bedding is followed by a thin zone of low angle, normal graded
bedding. This is followed by another section of ripple cross laminae of both mud and fine- to
medium-sized sand, demonstrating soft sediment deformation. This bed also contains wavy
bedding, representative of ephemeral stream flow. Low angle, normal graded bedding
containing shale stringers continues for another 10 feet. Following this normal graded bedding is
a five-foot section of wispy lensoid laminae, consisting of fine- to medium-sized sand and siltsized particles. This section contains about a foot of muddled bedding where no stratification is
present. This section is succeeded by a foot of high angle laminae that is poorly sorted and
contains medium to coarse sized sand.
At a depth of ~12339 feet, high angle laminae change to low angle laminae interbedded
with lensoid shaped structures and wispy bedding containing silt-sized particles. Some shale
parting is present beneath the wispy laminae as they grade to low angle parallel bedding. This is
immediately followed by a bed of high angle parallel laminae, exhibiting cross bedding. These
beds are both comprised of fine- to medium-sized sand. The high angle bedding then shifts back
to low angle parallel laminae containing fractures, continuing for another five feet until it
changes back to high angle stratification. The parallel laminae are interbedded with crossbedded
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laminae, following the cross bedding is low angle parallel laminae containing mica grains. This
is following by about six inches of lensoid shaped cross laminae demonstrating an onlapping
pattern. Fissile shale interbedded with fine to medium grained sand follows the cross laminae.
Soft sediment deformation is present in the shale bedding. This soft sediment continues for
about a foot, appearing to be a sand dike within contorted bedding; representing rapid deposition
causing the less dense material to compress and move. Cross bedding and ripped shale clasts
are present suggesting a high energy environment.
Following the cross bedding is low angle, parallel laminae interbedded with ripped shale
clasts and mica in iron oxide stained fine- to medium-sized sand grains. A thin zone of ripple
cross laminae follows the parallel laminae. Succeeding this thin zone is the final four feet of the
core, consisting of parallel laminae at a high angle containing a slump feature indicative of
compression as small scale dunes are deposited on top of one another. These small scale dunes
were deposited fairly close to the updip limit of the Norphlet.
Core description and lithofacies data.— The core data for both wells match the
lithofacies data (Figure 37). The Sklar CCL&T 33-10 well plots as a mixed lithofacies well,
with there being 27% shale, 42% sand, and 31% gravel based on the mudlog data. This well also
contains 17% evaporite, however this was not detected in the core. The evaporites are located
deeper than what the core penetrated. The Sklar CCL&T 10-5 well plots as a sand lithofacies
well with 25% shale and 75% sand. The core data from both of these wells tie in confidently
with their respective lithofacies data.
Hydrocarbon Potential
Current production data for the Smackover Formation within Little Cedar Creek and
Brooklyn Fields and the surrounding area indicate that the majority of cumulative oil and gas
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production is focused around higher Norphlet paleotopographic features (Figures 38 – 39).
Production of the Oxfordian Smackover is attributed to shallow-water thrombolite buildups
found on paleotopographic structures in the Conecuh Basin (Mancini et al., 2004). The
paleotopography of the Norphlet appears to define Smackover production. More production can
be associated with Norphlet paleotopographic features. Whether or not Norphlet lithofacies type
influences Smackover production, the predominant Norphlet lithofacies type for productive
Smackover wells are gravel, mixed, and sand (Figures 40 – 41).
Knowing that the Denkman Sandstone is the primary reservoir of the Norphlet, the sand
lithofacies should be targeted for production (Tew et al., 1991). There is a paleotopographic
high at 280 feet within the Norphlet that consists primarily of sand and mixed lithofacies. This
has been interpreted as an alluvial fan deposit or possible bajada sequence due to the size of the
sandy paleotopographic feature (Figure 42). Given interpreted well data for the area, Norphlet
prospects should be focused in this interpreted alluvial fan sequence within the sand lithofacies.
Sandstones would have ideal porosity and permeability parameters for a productive reservoir. A
development well could be drilled within this interpreted alluvial fan sequence targeting
Norphlet sand; however if the well cannot be completed for production within the Norphlet, the
Smackover could be targeted. The sand lithofacies is situated on a paleotopographic high,
increasing the possibility of the presence of productive Smackover buildups.
Prospect Evaluation
If this interpreted alluvial fan sequence were to be considered a prospect, it would be
beneficial to first build cross-sections along strike and dip through the interpreted area.
Additionally, core data from this sequence would be valuable. Core data would confirm the
sedimentary structures present and also allow for a petrographic analysis. If the core data and
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cross-sections appear successful, acreage would have to be acquired in the location of interest. If
acreage is acquired, a 3D seismic survey could be shot and allow for an improved idea of the
structure. Lastly, override terms would need to be negotiated.
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CONCLUSION
The breakup of Pangaea facilitated the deposition of the Norphlet Formation; this
deposition was influenced by major positive basement structures (Wiggins arch complex,
Conecuh ridge complex, Pensacola ridge complex) including the stable Appalachian Mountains
(Kugler and Mink, 1999). Basinal subsidence and the early movement of the Louann Salt also
had influence on the deposition of the Norphlet (Pepper, 1982).
The deposition of the Norphlet began with the accumulation of the intertidal shale in
isolated lagoons and bays along the developing shoreline (Pepper, 1982). Norphlet sand then
accumulated with the erosion of the Appalachian Mountains (Pepper, 1982). Conglomeratic
sandstones were deposited in the proximal margins of the alluvial fans and red beds were
deposited in the distal margins of the alluvial fan complexes (Mancini et al., 1985). Sand from
these environments migrated across a desert plain and were reworked into dune and interdune
deposits (Tew et al., 1991). Lastly, a marine transgression occurred rather quickly, reworking
the upper Denkman sandstone into a massively bedded sandstone lacking structure, fossils, and
bioturbation (Mancini et al., 1985).
The primary sources for production in the Norphlet Formation include Smackover algal
carbonate mudstones that are rich in amorphous kerogen (Mancini et al., 1985). The migration
and generation of Jurassic oil was probably initiated in the Early Cretaceous (Mancini et al.,
1985). Production in the Norphlet in southwest Alabama targets structural traps that involve salt
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anticlines, faulted salt anticlines, and extensional fault traps that are related to movement of the
underlying Louann Salt (Mancini et al., 1985).
Lithofacies data were determined using mudlog data plotted on a ternary diagram. This
data supports the current model of Norphlet deposition: gravels in the updip margins, grading to
mixed lithofacies, and finally to sand. Shales are related to ephemeral flooding within distal
alluvial fan deposits.
Three electrofacies patterns were recognized using GEMINI’s LAS viewer:
interfingering of gravel, sand, and shale; gravel and sand; and shale and shaly carbonate. The
electrofacies data is comparable to lithofacies data once the distinction between dolomite and
high density gravels can be made. In order to analyze the Norphlet, data should not depend
solely on wireline logs. The presence of high density metamorphic gravels can cause error when
interpreting the log data.
The core description of Sklar’s CCL&T 33-10 #1 and CCL&T 10-5 #1 wells confirms
that each well plots confidently regarding lithofacies. Analysis of the cores for both wells also
allow for sedimentary structures to be interpreted in order to understand the depositional history
of the Norphlet.
Lastly, Smackover production appears to be defined by paleotopographic features of the
Norphlet. Based on literature, sandstones within the Norphlet should be the targeted reservoir.
Outpost wells could be drilled in the interpreted alluvial fan sequence and target Norphlet sands.
If the Norphlet sands prove unsuccessful, the Smackover could be targeted, as the prospect
would be located on a paleotopographic structure.
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FIGURE 1— Stratigraphic column of Norphlet Formation and other geologic units found in the Gulf of Mexico region (modified
from Mancini et al., 1985)

38
FIGURE 2— Geologic setting of Norphlet Formation. Structure features are noted in red, study area noted by blue star (modified
from Mancini et al., 1986)

39
FIGURE 3—Depositional model for Norphlet Formation. Gravel noted in orange, red bed, wadi, and alluvial plain sediments noted
in brown, dune and interdune sands noted in yellow, and playa Lake sediments noted in green (modified from Mancini et al., 1985).

40
FIGURE 4—Base map of well control for mudlog data.

41
FIGURE 5—Base map of pie chart facies. Facies calculated from unaltered mud log data.

42
FIGURE 6—Ternary diagram for altered mudlog data. Evaporite data was omitted from mudlog data, facies data was recalculated on
a scale from 0-100.

43
FIGURE 7—Lithofacies map for top 100’ of Norphlet Formation. Results of ternary diagram are plotted as lithofacies for Brooklyn
and Little Cedar Creek fields and surrounding area.

44
FIGURE 8—Base map of well control for geophysical wireline log data. Red wells indicate where stratigraphic tops were picked for
Smackover Formation. Black wells indicated where stratigraphic tops were picked for Norphlet Formation.

45
FIGURE 9—Structure map of top of Norphlet Formation. Contour interval of 100’. Natural neighbor method of interpolation was
used. Norphlet Formation is dipping to southwest.

46
FIGURE 10—Structure map of top of Smackover Formation. Contour interval of 100’. Natural neighbor method of interpolation
was used. Smackover Formation is dipping to southwest.
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FIGURE 11—Paleotopography map of Norphlet Formation, datumed on the stratigraphic top of the Smackover. Contour interval of
40’. Natural neighbor method of interpolation was used

48
FIGURE 12—Base map of well control for electrofacies data.
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(A)

(B)

(C)

FIGURE 13—Examples of three electrofacies patterns noticed within data. (A) Represents electrofacies 1, the interfingering of
gravel, shale, and sand. (B) Represents electrofacies 2, gravel and sand. (C) Represents electrofacies 3, shale and shaly carbonate

50
FIGURE 14—Paleotopography map of Norphlet Formation, datumed on the stratigraphic top of the Smackover, with lithofacies of
the Norphlet. Contour interval of 40’. Natural neighbor method of interpolation was used.

51
FIGURE 15—Frequency of each lithofacies at each paleoelevation contour (40’). Notice gravel, mixed, and sand lithofacies at
higher paleoelevations, while sand and shale are the predominant facies at lower elevations.

52
FIGURE 16—Lithofacies map plotted with electrofacies 1, interfingering sand, shale, and gravel.

53
FIGURE 17—Lithofacies map plotted with electrofacies 2, sand and gravel.

54
FIGURE 18—Lithofacies map plotted with electrofacies 3, shale and shaly carbonate.

55
FIGURE 19—Comparison of total data points for electrofacies and electrofacies data that plot within their respective lithofacies.
Notice electrofacies 2 is the only electrofacies plots well within their respective lithofacies (sand and gravel lithofacies).

56
FIGURE 20—Frequency of each electrofacies at each paleoelevation contour (40’). Notice electrofacies 1 and 2 are found at higher
paleoelevations and electrofacies 2 is more predominant in lower paleoelevation.

57
FIGURE 21—Base map of well control of mudlogs and location of wells where core was described. Sklar CCL&T 33-10 #1 is the
well located within Brooklyn Field, Sklar CCL&T 10-5 #1 is located just south of this well.
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(A)

(B)

FIGURE 22—(A) Wireline log of Sklar CCL&T 33-10 #1 well. Gamma ray, neutron porosity, and density porosity curves are shown.
(B) Electrofacies log of Sklar CCL&T 33-10 #1 well. Red lines on both logs indicate depth of core description.
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(A)

(B)

FIGURE 23—(A) Wireline log of Sklar CCL&T 10-5 #1 well. Gamma ray, resistivity, neutron porosity, and density porosity curves
are shown. (B) Electrofacies log of Sklar CCL&T 10-5 #1 well. Red lines on both logs indicate depth of core description.

FIGURE 24—Key of each sedimentary fabric described in core. Eight fabrics include
limestone, poorly sorted gravel, matrix supported gravel, well cemented gravel, ripple cross
laminae, ripple bedded sand, parallel laminae, and shale bedding.

60

FIGURE 25—Core description, Sklar CCL&T 33-10, #1 well. Cross hatch pattern indicates
grain size of matrix.
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FIGURE 26—Core description, Sklar CCL&T 33-10, #1 well. Cross hatch pattern indicates
grain size of matrix.
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FIGURE 27—Core description, Sklar CCL&T 33-10, #1 well. Cross hatch pattern indicates
grain size of matrix.
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FIGURE 28—Core description, Sklar CCL&T 33-10, #1 well. Cross hatch pattern indicates
grain size of matrix.
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FIGURE 29—Core description, Sklar CCL&T 33-10, #1 well. Cross hatch pattern indicates
grain size of matrix.
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FIGURE 30—Core description, Sklar CCL&T 10-5, #1 well. Cross hatch pattern indicates grain
size of matrix.
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FIGURE 31—Core description, Sklar CCL&T 10-5, #1 well.
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FIGURE 32—Core description, Sklar CCL&T 10-5, #1 well.
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FIGURE 33—Core description, Sklar CCL&T 10-5, #1 well.
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FIGURE 34—Core description, Sklar CCL&T 10-5, #1 well.
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FIGURE 35—Core description, Sklar CCL&T 10-5, #1 well.
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FIGURE 36—Core description, Sklar CCL&T 10-5, #1 well.
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FIGURE 37—Lithofacies map and location of described core. Both core descriptions tie in confidently with their respective
lithofacies data.
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FIGURE 38—Cumulative oil and condensate production from Smackover pool in Little Cedar Creek and Brooklyn Fields and
surrounding area.
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FIGURE 39—Cumulative gas production from Smackover pool in Little Cedar Creek and Brooklyn Fields and surrounding area.
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FIGURE 40—Cumulative oil (Bbl) production from Smackover pool in Little Cedar Creek and Brooklyn Fields and surrounding area
overlain with Norphlet paleotopography and the top 100’ of Norphlet lithofacies.

77
FIGURE 41—Cumulative gas (Mcf) production from Smackover pool in Little Cedar Creek and Brooklyn Fields and surrounding
area overlain with Norphlet paleotopography and the top 100’ of Norphlet lithofacies.

78
FIGURE 42—Well control, paleotopography, and top 100’ of Norphlet lithofacies in Little Cedar Creek and Brooklyn Fields and
surrounding area overlain with interpreted alluvial fan sequence.

Electrofacies 1

Electrofacies 2

Electrofacies 3

Gravel Lithofacies
Sand Lithofacies
Shale Lithofacies
Mixed Lithofacies
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TABLE 1—Correlation of electrofacies data to lithofacies data. Note that evaporite facies that were detected in the electrofacies were
attributed to the high bulk density of gravel.
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